We describe a case of cryptococcal meningitis diagnosed in an immunocompetent patient, with no apparent predisposing conditions, living in Northern Italy. The patient was initially admitted for visual disturbs with nausea and cervical pain, but magnetic resonance imaging of the brain showed a diencephalic lesion. Colonies of Cryptococcus gattii species complex were isolated from cerebrospinal fluid. Antifungal therapy was started and conditions of the patient improved in 2 months. The fungal isolate was identified as C. gattii molecular type VGI, mating type αB, and genotype ST156. This is the most common C. gattii species complex genotype circulating in Europe and in Italy suggesting that the infection was probably acquired in Italy since the patient did not report any recent travel abroad.
Introduction
The basidiomycete yeasts belonging to Cryptococcus neoformans and Cryptococcus gattii species complexes are the etiological agents of cryptococcosis, a life-threatening fungal disease affecting both immunosuppressed and immunocompetent hosts [1] . Fungal infection is caused by inhalation of basidiospores or small-sized blastospores allowing the path-ogen to settle in the lungs from where cryptococcal yeasts can enter the bloodstream and cross blood-brain barrier causing central nervous system infection [2] . Predisposing conditions for host infection include underlying HIVinfection, solid organ transplantation, idiopathic CD4 + lymphopenia, corticosteroid or immunosuppressive drug use, chronic lung disease, and other immunosuppressive states such as diabetes, chronic kidney diseases, and autoimmune diseases [3, 4] . Cases of cryptococcosis affecting immunocompetent hosts are also reported. These cases are mostly due to C. gattii belonging to molecular type VGI or VGII and they usually manifest as pulmonary disease or cryptococcoma in the lungs or brain [5] . The two species complexes also differ in their geographical distribution. C. neoformans species complex occurs worldwide whereas C. gattii occurs mainly in tropical and subtropical regions [6] but also in some temperate climate zones such as the Pacific Northwest coast of North America including British Columbia in Canada, and Oregon and Washington states in the USA [7, 8] , and Europe and the Mediterranean area [9] . In Italy, cases of cryptococcosis due to C. gattii species complex are very rare and only three human cases have been reported in the last 25 years [10] [11] [12] . Here, we present the first case of C. gattii VGI infection in an immunocompetent host, in Northern Italy.
Case Report
A 32-year-old woman was admitted to the hospital, in the neurological ward, with a history of nausea, vomit, cervical pain, and diplopia occurring for several days. After eye examination, no lesions or alterations of ocular fundus were observed whereas diplopia was confirmed. By the anamnesis, no previous important pathologies, except kidney lithiasis and esophageal reflux, were reported as well as no drug therapies were recently administered to the patient. Magnetic resonance imaging (MRI) of the brain revealed an enhancement of leptomeninges at the diencephalic left region (Fig. 1a ). Cerebrospinal fluid (CSF) collected by lumbar puncture showed evidence of meningitis with a high concentration of lymphocytes (1700/mm 3 ) and proteins. Cultures of CSF resulted negative for bacteria and virus but supported the growth of white mucous yeast colonies identified as Cryptococcus gattii species complex by MALDI-TOF analysis. The patient was then transferred to the infectious diseases ward and treated with liposomal amphotericin B (150 mg/d in three doses) associated with voriconazole (400 mg/d in two doses) since flucytosine was not available. Further laboratory investigations were performed and results confirmed a high titer of Cryptococcus antigens (CrAg) in both serum and CSF (1/512 and 1/8, respectively). On the other hand, the patient was negative to HIV, HBV, and HCV antigenic tests, and CD4 + /CD8 + cell ratio was normal (1.67). Antifungal susceptibility testing performed on the yeast isolate by the CLSI standard method revealed a high sensitivity to amphotericin B (MIC = 0.5 μg/ml, ECV = 1 μg/ml), itraconazole (MIC = 0.12 μg/ml, ECV = 0.5 μg/ml), voriconazole (MIC = 0.06 μg/ml, ECV = 0.12 μg/ml), posaconazole (MIC = 0.125 μg/ml, ECV = 0.25 μg/ml), and fluconazole (MIC = 4 μg/ml, ECV = 8 μg/ml). After 2 months of therapy, patient conditions constantly improved: cervical pain and diplopia were resolved, CSF cultures were negative, CrAg values in serum decreased to 1/8, and MRI evidenced the reduction of the brain area infected. The patient was then discharged with a consolidation therapy of voriconazole 400 mg administered in two doses per day. Six months later, the patient visited the hospital for a check of her conditions and to evaluate therapy suspension. No neurological disturbs were reported by the patient after discharge. General laboratory analyses were all in the normal ranges. Before therapy suspension, a lumbar puncture for CSF CrAg titration and MRI of the brain were repeated. CSF resulted negative and imaging showed a complete resolution of the pathology (Fig.  1b) . Therefore, antifungal therapy was definitely suspended and the patient was discharged.
The C. gattii species complex isolate was sent to the Laboratory of Medical Mycology at the Università degli Studi di Milano, Milano, Italy, for further molecular investigations. Molecular type and mating type were determined by multiplex PCR as previously described [13, 14] , and multilocus sequence typing was performed using the standard multi-locus sequence typing (MLST) scheme [15] . The MLST profile was then compared with those present in C. gattii MLST database (www.mycologylab.org) in order to find a relationship with other isolates previously identified. The isolate resulted belonging to molecular type VGI and mating type αB whereas its MLST profile was ST156. Comparison with MLST profiles of global isolates (Fig. 2) showed that the C. gattii VGI isolate here described was identical to several strains recovered from clinical and environmental sources in southern Italy and Spain [16] and was included in an endemic European cluster.
Discussion
The case here reported is the first case of cryptococcal meningitis in an immunocompetent patient in Northern Italy due to a Cryptococcus gattii VGI strain. The patient has no a p p a r e n t l y p r e d i s p o s i n g c o n d i t i o n s a n d n o immunosuppressive signs were detected. Since no recent travels abroad in endemic areas were reported by the patient, it is likely that the infection was acquired in Italy. This was confirmed by molecular typing of the fungal isolate which showed it belonged to genotype ST156. This genotype is the most common C. gattii VGI genotype present in Europe [16] and in Italy and was previously identified in Apulia region from Eucalyptus and olive tree samples, and from a series of samples collected in the cages of exotic animals living in a zoo [17] . The only clinical isolate belonging to this genotype was responsible of disseminated cryptococcosis in an HIV patient living in Bari, in the same Italian region [10] (Table 1 ). Apulia is one of the most popular seaside locations for summer holidays in southern Italy but it was not investigated if the patient traveled in this region previously had the infection. On the other hand, it cannot be excluded that the infection was acquired in her residence zone, in Northern Italy, since no environmental samples were collected in this area to confirm the presence of the fungus. A previous case of cryptococcosis in an immunocompetent host due to C. gattii VGI was again reported from Apulia but the fungal isolate belonged to a different autochthonous genotype (ST232) [12] . Presentation of the above case was different compared with the case here reported. The patient of the former case presented a pulmonary infection with no evident signs of meningitis whereas in our case, the patient had clear signs of meningitis confirmed by MRI of the brain (Table 1) . This is probably due to a different stage of the fungal disease observed in the two different cases.
Cryptococcosis in immunocompetent hosts can present unusual clinical manifestations and therefore sometimes, diagnosis is difficult to make in a short time causing complications that can delay the administration of a correct therapy and can be fatal [18, 19] . Although in our case, the patient was considered immunocompetent on the basis of classical immunological tests (immunoglobulin dosage and lymphocyte subpopulation analysis); other immune diseases, not detected by the above methods, cannot be excluded. For example, some authors report that the presence of antibodies antigranulocyte-macrophage colony-stimulating factor (GM-CSF), not investigated in our case, could be a predisposing condition for C. gattii infection [20] . Detection of anti-GM-CSF antibodies should be encouraged in cryptococcosis cases due to C. gattii strains in order to elucidate the relationship This study between the expression of this factor and the progress of the fungal disease. In conclusion, this case report confirms that cryptococcosis can manifest in immunocompetent patients and that clinicians must be aware about this risk when CT scan of the lungs or MRI of the brain shows infectious lesions. This risk should be taken more in consideration in Italy where the presence of C. gattii VGI in the environment has been proved with numerous findings and where bioclimatic conditions are optimal for the survival of this pathogen [9] .
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